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(54) yCTPOI?ICTBO JX^n BbinPAB/lEHMfl 
0BCA4HO14 KO/lOHHbl 
(57) H3o6peTeHMe othocmtc« k necJiTjiHOM m 
ra30B0M npoM-CTM M npeAHaaHaMGHo a^r bw- 
npaaneHMfl o6caAHOM ko/iohmw (OK). Ue/ib - 
noBbiujeHLie.HdAexHocTii paGoTu ycTp-sa aa 
CMCT npeAOTBpaiueHMn ero 3dK/iiiHktBaHMfi a 
CKBaxMMe npw OAHoapeMeHHOM 3kohommii 
SHepropecypcoB 3a cmbt o6ecneMeHM« bo3- 
MoxHOCTM yMeHbuieHMR Kpyrniuero MOMCHTa. 
fl/ifl 3Toro Kopnyc (K) 1 ycip-sa mmcct KOHMse- 
CKHe npflMyK) M o6paTHbie HanpaB/inioiMMe. a 
Ha ero HapyxHOti noBepxHocTM Bbino/iHeHu 
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KO/ibuesoi^ naa 2 m paAwa/ibHwe na3bi 10. flo- 
c/ieAHwe MMciOT B nonepcMHOM ceMeMwn K 1 
pasHOMepHO M3MeHflK)iuyK)Cfl rny6iiHyA/i» pa- 
Ana/ibMoro nepeMGLueHMji po/inKoo (P) 5 m 6. 
KOTopwe pa3Meu4enbi a naaax 10 c oo3mo>kho- 
CTbK) pdAMa/ibHoro nepeMetueHMfl. B Konbue- 
BOM naay 2 noc/ieAODaie/ibHo c 

B03MO)KHOCTbtO BpaiMGHMfl OTHOCtiTe/lbHO OpO- 

AOAbHow bcM K 1 ycTaHooneHW KO/ibqa 3, 4 m 8 
c naaaMM 9 Ha o6paiiieHHbix Apyr k APyry no- 



BepxHocTdx, rAe pacnono^KeHw Bwcrynw. /Inw* 
Ha na30Q KO/ieu 3, 4 m 8 b nonepcMHOM n/iocKO- 
CTM K 1 paBHd Be/iMHWHe paA^a/ibHoro 
nepeMBiAeHMfl P 5 m 6. Me>KAy KO/>buaMM 3. 4 
n 8 c B03M0)KH0CTbK) BpaiqeHMR BOKpyr cBoeM 
ocM pa3Meu;eH STopoi) pra P 5 m 6. B c/iynae 
CMWTMfl OK Ha KaxoM-To ee yMacrxe no BceMy 
nepMMerpy BbinpaB/ieniie OK 6yAeT ocymecT- 

B/iqibCfl HenOCpCACTBCHHO BCeMMSeTbipbMfl P 

5 M 6. 4 M/i. 



MsoOpereHne othocmtca k Hec|)TflHOM m 
rasooOM npoMUUineHHocTM. a nMenHo k ycr- 
poiiCTBaM A/in Bwnpao/ieHMfl o6cdAHOM ko/ioh- 

HU. 

Ue/ibK) M3o5peTeHM« nB/ipercji noBwiue- 5 
Hue HaAOMCHOCTM pa6oTw ycrpowcTBa aa CMei 
npeAorapameHVin ero aaKnuiHUBaHi/in b CKea- 
XMue npu OAHODpeMeHiiOM skohomum aHcpro- 
pecypcoD aa cmct o6ecneMeHMn yMeHbuieHun 

KpyTWlUCrO MOMCHTa, 10 

Ha (t)Mr. 1 cxeMaTMMHO waoGpaxeHo npeA- 
naracMoe ycTpoMcrao; na <J)nr. 2 - paapea A-A 
Ha <t)Mr. 1: Ha <t)Mr. 3 - paapea B-B na (|>iir. 1; 
Ha 4)Mr. 4 - TpacKTopwn nepeMeiueHMwi oceft 15 
BpauneHitn ijohmkoo, ncpeKarbiBaKDiunxcfl no 

.CMnTOfi \A HeCMHTOM CTeHK3M o5caAHOM KOnOH- 
Hbl. 

YcTpoMCToo cocTOur 143 utinMHApM4ecKoro 
MMeioiuero KOHUHecKyio npRMyio m o6paTHyio 20 
HanpaBHRiomyK) xopnyca 1, na Hapy>KHOvi no- 
cepxHocTM KOToporo BunonneH KO/ibueBOM 
na3 2. TAe nocneAOsaTenbHO paaMemeHw um- 
nMHApuMecKne Konbua, sepxHee 3 m HVDKHee 
4, Mex<Ay KOTopbiMM ycraHOBncHbi c bo3mo)k- 25 
HOCTb'K) epatqeHMj) Boxpyr CBoeCi ecu eepxHuw 

P«A pOnilKOO 5 M HV1>KHMii p$1A pOAlMKOO 6» CHa6- 

>KeHHbix pasMemeHMbiMM e aepxHeCi m hmkhcm 
MacTflx Ha MX Topuoowx noBepxHOCTflx Bbicry- 
naMM 7. Me)KAy bcpxhmm m hidkhmm p«AaMvi 30 
po/inKOo ycTanoB/ieHo cpeAHee uunnHApwHe- 
CKoe Konbuo 8, Bepxnee 3. cpeAHoe 8 m hmx- 
nee 4 un/iMHApMMecKue Ko/ibua obinonHenbi c 
nd3aMii 9 na o6pauieHHbix Apyr k APyry noaep- 
xHocTflx. TAe pacnonoKeHw BWCTynu 7 po/in- 35 
KOB. Po/iiiKi4 5 M 6 ycTaHOBneHbi b naay 2 m 
paAna/ibHbix naaax 10 xopnyca. naaw 10 xop- 
nyca MMeK)T b nonepeMHOM ceneHMw Kopnycd 
paBHOMCpHo ii3MeH«»omyK)Cfl r/iy6MHy ot bw- 
crynoB 11 k onaAwnaM 12 An« paAwanbuoro 40 
nepeMeiueHMR ponnKoe. Konbua 3, 4 n 8 ycra- 

HOOneHbl C B03MO>KHOCTbK) BpaiUeMUfl OTHOCM- 

Te/ibHO npoAO/ibHoiTi OCM Kopnyca. a /yinHa 
naaoB 9 xoneu a nonepeMHOM n/iocKocTn Kop- 
nyca pafina paAwanbHOMy nepeMemennK) po- 45 
/iMKOB. B Kopnyce BbinonHen oceaoC^ Kanan 13. 



YcTpoi^cTBo paQoTder c/ieAyK>imiM o6pa- 

30M. 

YCTPOMCTBO Ha KO/lOHHe 6ypli/1bHbaX Tpy6 

cnycxaiOT b CKBaxuHy ii npn AOCTiiJKeHMw mm 
BepxHePi rpaHMuw CMnToro yqacTxa o6caAHoCi 
Ko/iOHHbi'cnycK npcKpamaiOT. BaTCM owenb 
MeA/ieHHo BpaiMBK)! xo/iOHny Oypw/ibHux 
Tpy6. Ecnn KO/iOHHa Tpy6 cbo6oaho Bpatuaer- 
cn 3T0 yKasbiQdeT na to, mto pnAw po/imkob 

BepXHUCl 5 M HM)KHt4M 6 {^l/^f, 1-4) etUe HC 

BaanMOAeMCTBywT co cmhtwm ysacTKOM 06- 
caAHOM Ko/iOHHU. HeanaMMTe/ibHO yae/iMHUB 
rny6(iHy cnycxa ycTpoMCTaa. BHOBb apaiuaiOT 
KO/iOHHy Bypii/ibHbix Tpy6, AanbHeMiuMii cnycK 
ycTpoflCTBa npexpaiuaiOT b tom cnyMae, ccrni 
npn BpameHMM ko/iohhw Tpy6 BosHUKaer co- 
npoTMB/ieHwe ee BpameHMio. mto canAeTenbCT- 
ByeT 06 ynope po/imkob ycTpoMCTBa b cmrtuA 
ynacTOK o6caAHOM ko/iohhu. Rocne aToro co- 

3AaiOT UUpKy/inUMK) npOMUBOMHOW )kmakoctm 

B CKBa)KMHe, KOTopan npoxoAWT Mepea oceBOvk 
Kana/i 13 Kopnyca 1 m noc/ie BwxoAa m3 Hero 
oMuaaeT po/imkm m cnocodcreyeT mx ox/ia>KAe- 

HMK). flpM BpaUieHMM KOilOHHbt 6ypiinbHblX 

Tpy6 BpaiAacTCft xopnyc 1 ycTpoMCTaa. npw 
3T0M po/iMK. HaxoAniMMvicn BO BnaAMKe 12 pa- 
AManbHoro naaa 10 Kopnyca (4)Mr. 4), oKd3biBa- 

eTCR npM)KaTblM OAHOSpeMeHHO K CMflTOi^ 

CTCHxe o6caAHOM xonoHHbi m Any paAManbHoro 
naaa xopnyca. B peay/ibTBTe nero rpomcxoamt 
nepexaTbiBaHMe po/inKa no ynoMnnyTWM no- 
BepxHocTHM o6caAHOi;i ko/iohmw m Kopnyca yc- 

TpOftCTBa. B TO )Ke BpeMR PO/IHK. 

pacno/ioxceHHbift c npoTviBono/io)KHoi^ CTopo- 
Hbl Kopnyca 1, ynMpaeTcw b necMnTyio cienxy 
oOcaAHOM xonoHHbj m nepeKaTUBaercfl oaho- 
BpeMeHHo no 3tom noaepxHOCTw m AHy paAM* 
a/ibHoro naaa xopnyca. npw 3tom 
HanpasneHMe nepexaTbiBdHMn poamkob v\ spa- 
iJueHMe, CBRaaHHbix c hmmm aepxHero. cpoAne- 
ro M HiDKHero uw/iMHApuMecKMx Koneu 3. 8 w 4. 
coBnaAaerc Hanpaa/ieHvieM BpameHMn xopny 
ca 1 ycTpoik^CTBa. B npouecce nepexaTbiBaHMsi 
po/iMxoB no AHy paAwianbHoro naaa 10 ohm m3 
anaAMHbi 12 nepeMemaiorcn na BepujMHy n. 

MTO C0np0B0)KAaCTCfl npMHyAMTenbHblM Obl- 
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.ADM^KGHneM po/iMKOD 113 Kopnycfl nofl /leufCT- 

BMGM Q03HMKaK)iaerO 60KOOOrO (B bin 030/1 flK)" 
mero) yCHHMB. flpn BblABHKeHHH pO/lHKOB IIX 

BucTynw 7 nepeMeiuaK)Tcn no naaan 9. koto- 
pue npeAycMorpeHbi o Konbuax 3, 4 m 8. Rpw 5 
3TOM TpacKTopMii nepeMeuieHMfi ocm Bpame- 
HMq l)o/iMK3, nepeKaTbiBaK>iuerocji no necMq- 
TOM cieHKe o6caAHOi4 ko/iohhu, 6yAeT MMeib 

BMA OKpyXHOCTM, nOKa3aHHOM H3 <J>Mr. 4 

cn/iouiHOM nHHMeM, ueHTp KOTopOM coonaAaer io 
c MCMTpoM oBcaAHOM KO/iOHHw. Ocb >Ke Bpa- 
uieHMq ponnKd. nepeKarbioaiOLLierocfl no cma- 
TOM CTGHKe KOHOMMbr n Bbinpaon«KDmero cc. 
6yAeT nepeMeiuaTbCP no napa6o/iMHccKoPi 
TpaeKTOpMvi. KOTopafl noKasaHa Ha tom )Ke <1>m- 15 
rype nynKTupHOM /imhucm. 3to npoMCxoAur 
ii3-3a Toro. MTO ycM/ine, neoOxoAHMoe a/i« bw- 
npaBneHMji CMnroro ysacTxa o6caAHoPi i^onoH- 
Hbi BcerAa Menbuje ycM/inw. McoGxoAMMoro 
An» nepBMMHOti Ae4)OpMauMM70M>Ke ko/iohhw. 20 
P0/IMK, nepeKaTbiBaioiAMMcn no HecMnroM 
CTCHxe o6caAHOM KonoHnw. nepeMeiAa«Cb m3 
BnaAMHW 12 Ha aepujuHy 1 1 Ana pdAMd/ibHoro 
nasa, OTOABMraer xopnyc 1 ycrpotiCTBa or ne- 
CMnrOM creHKM a cropony cmatom. Buaom^kg- 25 
Hue po/iMKOB m3 Kopnyca npeKpauiaercn 
nocne AOcrnxeHMq mmh Bepujun 1 1 Ana paAM- 
a/ibHoro naaa. MaxcwMa/ibHoe paccronHMe. na 
KOTopoe nepeMeu4aeTc« po/imk. obinpaB/iBio- 
mnii CMqiyio CTe^Ky o6caAHOMi ko/iohhw. 5y- 30 
ACT paBHo cyMMe paccrowHUM. hs xoTopbie 
BWABurawTcn m3 xopnyca ynoMWHyrbiM m npo- 
TMBO/ie>KaiMMii GMy po/inxn. B c/iynae cmrtha 
oScaAHOM KonoHHbi Ha KaxoM-To ee y^acTxe no 
BceMy nepuiMerpy BwnpaoneHwe kohohhw 6y- 35 
Aer ocyiuecTB/ijiThCii HenocpeACiBeHHo Bce- 

MH MeibipbMfl pO/lMXaMM. TaKMM o6pa30M. 8 

npouecce oahofo o6opoTa xopnyca 1 ycrpoft- 
CTBa BbmpaBHRercfl ysacroK oOcaAHot^ ko/ioh- 
HM» paBHui^ no A/iMHe cyMMapno^^ Bbicore 40 

BepXHCrO M HM^KHCrO pWAOB pOnUKOB, fl/lfl Bbl- 

npaB/ieHMR HM)Ke/ie>KaiuMx CMHTbix ysaciKOB 
o6caAHoPi Ko/iOHHbi ycrpoftCTBO AonycxaiOT v\ 
noBTopRtOT onMCdHHue onepauHn. 

45 

n p M M e p. flonycTHM.o6caAHa» xonoHHa 
AMaMerpoM 299 mm (MapKa ciann K. roniunHa 
CTenxM 12 mm) CMnra na r/iy6iiHe 3000 m. fl/iji 
ipyS laxoM npoMHocTM napyxnoe Aaa/ieHne. 
npM KOTopoM Hdnp$i>KCHMe B re/ie ipyGw aoctm- 50 
raer npeAe/ia reicyMecTii. paeno 130 xfc/cM^ 
3to anaHMT. mto a^a cmhtms oGcaAHbix kohohh 
yKasaHHOM npOHMocTii AOCTaroMHo napyxnoe 
Aaa/ieHne nopjiAKa 130 kFc/cm^. fl/iq aunpaa- 
/leHMP Taxnx KOAOHH Tpe6yeTCfl laKxe Aaa/ie- 55 
Hue (m/im 6oKO80e BbinpaB/ifljoi^ee ycMnne) b 
npCAe/iax 130 kTc na xa^KAwrt KBaApaTHwPI 
canrMMeTp KOHTaxTa pa6oMero aneMCMTa (b 
AaHHOM c/iyMae ponnxoB ycTpoMCiaa co cma- 

TO^ CTCHKOM 06caAH0l4 KOnOHMbJ. 



YcTpoMCTBO cnycKacTcq Ha rnydnny 3000 
M Ha Sypw/ibHoft KonoHMe AnaMerpoM 140 mm 
(Mapxa cra/iH K. ro/imnHa creHKn 10 mm), ripw- 
BeAeHHWM BBC 1 nor, m laxoM ko/iohhw pasen 
Pnp = 38,8 kPc/m. npeAe/1 reKyMecTM (Jreit 
5000 xrc/cM^. 

Bee Bcevi 6ypMnbHoiJi ko/iohhw 6yAeT 

P = 38,8 -3000 = 116400 Kfc. 

ripn K03<|)<()MUMeHTe 330303 npOMHOCTH 

1.3 

PAon. =3846 Krc/CM^ 

(1) 



Ohp = -^4-3rLc : 
p 

Oh = : 

'^ce*i.ipy5bi 

. SccM.Tpy6hi = 40. 7cm ^ : 
""=W^=2860 Krc/cM2 
Momcht conpoTMB/ieHMn icpyMeHMK) 



W = 



71 D 
16 



TAB Dud- cooTBercTBeHHo HapyxHbift ii 
BHyrpeHHMM A^aMeipw 6ypiiiibH0M ko/iohmw. 
m; 



= 0.000244 M = 244 cm ^ . 
143(1) 

3 r Kac =a?,p - f/S : 



M 



V 3 

OrxyAa AonycTHMwii momcht. c kotopwm 
M0)KH0 CKpyMWBaTb 6ypM/ibHyK) KO/ionny a/i» 
npuBCAeHiiq ee bo BpaiMenne. 6yAeT 



M = W 



^/m^dl ^244 /3846 ' - 2860^ 
=361120 Kf^. CM = 3611 Kf M. ^ 
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TorAa ycMnvie. B03HvtKaioiiiee or STOro mo- 
MCHra, cocTaoMT 

2 

TAe Di - HdpyxHbiii A^af^erp Kopnyca ycrpoit- 
CTBd (iiaroraBiiviBdeTCR tia YBT A^dMerpoM 
178 mm), m. 

HpH BUCOTe OAHOrO pO/IMKd 100 MM. Avid- 

MCTpe 40 MM M BUABM^eHiiM Kd)KAoro po/iMKa 
H3 Kopnyca yCTpovtcraa hb 5 mm nnomaAb koh- 

TdKTB Skoh, PO/IMKOB CO CMflTOPl CTeHKOt^ 06- 

caAHoA K0/10HHU 6yAeT naMeHnrbCR ot 1 ao 
145 CM^. 

GoKOBoe BbinpaBnwiomee ycwnne. coaAa- 
BaeMoe ycrpoiiCTBOM. pasHo 

3to ycM/ine no Mepe BWABM)KeHMfl po/iM- 
KOB Ma KdHaBKM KOpnycd vcTDOMCTBd 6vneT 
naMeHnTbcn ot 40573 ao 280 kPc/cm'^.mto 
3HaMMTenbH0 npeBOCxoA^T yGM/me, Heo6xoAM- 
Moe Am BbinpaBneHUfl paccMaxpiiBaeMoA 

CMATOM 06caAH0vi KOnOHHU. 




OopMyna ii3o6peTeHMn 
VcTpoMCTBO A^n BbjnpaBneHiifl o6cdAHOii 

KOnOHHW. BKnK)HdlOLUee KOpnyC C KOHVIMeCKH- 

MM npffMoA H o6paTHOi^ HdnpaBnnioiAHMii m 
5 KonbqeBbtM naaoM hb Hapy^KHOi^ noBepxHO* 
CTki, noc/ieAOBare/ibHO yciaHOB/ieHHbie b 
KO/ibueBOM naay Kopnyca Ko/ibua c naaaMii Ha 
saaMMHO o6paiaeHHbix noBepxHocrnx. ycra- 
HOB/ieHHbie Ha Kopnyce Me)KAy xo/ibuaMM c 

10 BOaMOXCHOCTbK) BpaiUeHMfl POHMKVI C BblCTyna* 

MH B BBpxHBi) H HUDtCHePi MBcrnx. pacno/iO)KeH* 
HbiMM B naaax xoneii. oT/iMMaioiueecsi 

TBM* HTO. C UenbK) nOBblUJCHkIP HBAOKHOCTM 

paOoTM ycTpo^CTBB aa cmct npeAOTapaiueHHii 
15 ero 3aK/iMHHBaHti5i b cxsa^KMHe npvi OAHoape- 

MBHHOt) 3K0H0MMM 3HeprOpeCypCOB aa CMBT 

dOecneMeHuin yMeHbujenMsi xpyrflUiero mombh* 
Ta, Ha Hapy;KHo() noBepxHocTn xopnyca bw- 
no/iHeHbi paA^anbHbie naabi. nMeioiMne b 

20 nonepeHHOM ceMeHnw Kopnyca paBHOMepHo 
H3MeHflioiuyioc5i r/iy6HHy pj\vi paAHa/ibHoro 
nepeMeiueHMR po/ivikob. npiineM po/iMXM paa- 
MeiueHbi b pdAMdnbHbix naaax xopnyca c 
BoaMOxcHOCTbK) paAMa/ibHOfo nepeMeiAB' 

25 Hwifl. KOAbua yciaHOB/teHbt c BoaMoxcHOCTbto 

BpaUieHMH OTHOCMTe/lbHO npOAOnbHOH OCM 

Kopnyca. a a^mkb naaoa xoneu b nonepcMHoA 
n/iocKOCTM Kopnyca paBHa aenvmiiHe paA^aiib- 
Horo nepeMeiueHMfl po/imkob. 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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Fig. 1 
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[Abstract, 2Dd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same lime saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body I and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapscd wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body I of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example, Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf/cm^. This means that an extemal pressure on the order of 130 kgf/cm^ is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to Prel 
= 38.8 kgf/m, the yield stress is Oy = 5000 kgf/cm^. 

The weight of the entire drillstring will be 

P = 38.8-3000= 116,400 kgf. 

For a safety factor K^X.Z 



p 



^pipe trass action 
^pipe cross section ~ 40.7 cm-^ ; 

^^.im0=2860kgf/cm^ 



The torsional moment of inertia is 



W 



„.^.2i2 0.86 
D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 

^=^(1-0.8^)= 



From (1) 



16 

■■ 0.000244 m3 = 244 cm^. 



2 _ 2 



2 __2 

lim 



3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



= 3611 20 kgfcm = 361 1 kgf m. 
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Then the stress arising from this torque is 

^ M 3611 . 

O =— = = 40573kgf . 

D, 0.089 

2 

where Di is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area Scon between the rollers and the 
collapsed casing wall will vary from 1 cm^ to 145 cm^. 

The lateral straightening stress created by the device is equal to 

This Stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm^, which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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Claim J J 

A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs m the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jammmg in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 



A— A 

[see Russian original for figure] 



Fig. 2 



B—B 



Fig. 3 
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